In addition to the 353-nm fluorescence, we have observed broadband emission at 460 nm, which we interpret to be the C -<■ A transition.
From the temporal behavior and pressure dependence of the 460-nm emission, it is inferred that the C state is formed by collisional transfer from the B state.
II. EXPERIMENT
A schematic diagram of the experimental arrangement is shown in Fig. 1 . Fluorine atoms are first prepared by flash dissociating a mixture of F,, or UP, plus Xe and a monatomic diluent (usually He). In our initial experiments, we were able to obtain fluorescence emission from XeF (B) using a mixture of F^ and Xo diluted in He. Both XeFp and UF, were also tried as F atom sources. The XeF-yielded a very weak fluorescence signal, presumably because of the poor overlap between the XeFp absorption spectrum and the flashlamp emission spectrum. However, the intensity of the emission increased an order of magnitude when UF, was substituted for F-as the F atom donor. This is due to the fact that UF, g has a larger absorption cross-section in the near ultraviolet than F ? .
The increased signal allowed a much wider range of gas mixtures to be explored.
When UF, is used as the fluorine atom source, particles of UFr precipitate after the mixture is flashed. These particles cause strong scattering of the exciting laser on subsequent shots. As a result, each gas fill can only be used for one shot. To verify that the observed signal was not due to laser 1 ight scattered from these particles, a gas mixture containing only He and UF-was photolyzed under the same conditions as the mixes containing Xe. No fluorescence emission was obtained for delays of tens of milliseconds after the first flash when Xe was omitted from the gas mixture.
• z: The XeF (B) collisional quenching rate coefficients determined in the present experiment are summarized in Table II and compared Our values for the XeF (B) quenching rate coefficients by NF 3 and F ? are considerably lower than those determined by the other workers.
For NF , we have et few preliminary data points taken at lower pressures than those used to obtain the rate constant listed in Table II , which suggest that the NF 3 quenching rate coefficient maybe a factor of two higher 1 than the value reported in the table. However, the data points do not cover a wide enough pressure range to be conclusive.
One explanation for the low quenching rate coefficient for F« could be loss of F ? by wall reactions. To verify that this was not a problem, several experiments were carried out varying the time between filling the cell and firing the flashlamps. No difference in decay rate was observed for times from less than a minute to as long as 10 minutes, indicating tha + loss of F ? was not important.
An attempt was also made to investigate termolecular collisional quenching effects by using He, Ne, and Ar pressures as high as three atm.
However, at pressures above 1 atm, the 353-nm emission exhibited nonexponential decay, suggesting either collisional coupling with some other excited state which can act as a reservoir or excited state-excited state self-destruction. Excited state self-destruction can be dismissed since the XaF (B) number density is so low in these experiments (< 10 10 cm" 3 ).
The most likely candidate for this collisional coupling is the XeF (C) 
-23
Emission at 460 nm has been previously observed by other workers, and is thought to be due to the transition from the bound C state to the repulsive A state of XeF.
There was some early speculation that this 23 emission might be due to ArXeF or Xe ? F triatomic molecules.
However,
we have observed the emission in He/Xe/F" and Ne/Xe/F mixtures as well as Ar/Xe/F" mixtures. In addition, the emission in our experiments peaks too rapidly (approximately 20 nsec) to be due to XepF* or ArXeF*.
Assuming that the rate constant reported by Rokni, Jacob, Mangano, and 
